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NORDSEE RADAR BACKSCATTER MEASUREMENTS DATA REPORT

S. Gogineni, H. Chaudhry and R.K. Moore
Remote Sensing Laboratory

University of Kansas Center for Research, Inc.
Lawrence, Kansas 66045-2969, U.S.A.

ABSTRACT

This report summarizes the radar backscatter measurements of the ocean

made by the University of Kansas from the Nordsee tower during the period from

January 20 through February 3, 1984.

1.0 INTRODUCTION

---- Radar backscatter measurements of the ocean were made by University of

Kansas (KU) investigators from the Nordsee tower to determine scattering

coefficient as a function of wind speed, incidence angle and look direction at

C-, X- and Ku-bands and to determine the modulation of Bragg-resonant ripples

by long waves.

A modified version of the KU helicopter-borne scatterometer (HELOSCAT)

• . was used to acquire the data. The radar bacIkscatter data were collected at

selected frequencies between 4 and 17 GHz, and incidence angles between 18'

and 70 with VV- and HH-polarizations. -

The purpose of this report is to summarize the data collected during the

experiment. A brief description of the system used for these measurements is

given In Section 2.0. Section 3.0 and Appendix I summarize the data.

Appendix II is a reproduction of the data log.
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2.0 SYSTEM DESCRIPTION

A modified version of HELOSCAT III was used to acquire the radar

backscatter from the ocean during this experiment. The system was operated in

the laboratories located on the lower deck of the Nordsee tower. The antenna

mount was installed on the southeast corner of the lower deck. A

microcomputer was used to sample different instruments and record the data on

.1" a digital cassette tape.

The relative calibration of the system was performed by measuring the

signal from the delay line switched in place of the antenna. The absolute

calibration-was performed by measuring the power received from targets of

known radar cross-section (a metal sphere of 20 cm diameter and a Luneberg

lens were used during this experiment). The important specifications of the

system used in this experiment are given in Table 1.

TABLE 1
SYSTEM SPECIFICATIONS

Type FM-CW

Frequency Range 4-17 Hz

FM Sweep 750 MHz

Transmitted Power 5-16 dBm

Intermediate Frequency 50 kHz

IF Bandwidth 13.5 kHz

Antenna: Log-Periodic Reflector
Polarization VV, HH
Size 61 cm
Two-Way Effective Beamwidths 5.20, 2.80 and 2.00 at

5.3, 10, and 15 GHz

Incidence Angles 180 to 700 from vertical

Cal ibration:
Internal Delay line

. - External Metal sphere and Luneberg lens
Height 24 meters

2
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-. 3.0 EXPERIMENT SUMMARY

Measurements of the radar backscatter from the ocean were made as part of

*- the ESA C-band wind scatterometer campaign. Facilities and support were

provided by German participants.

The primary emphasis in the data collection was to acquire long data runs

at a fixed azimuth and incidence angle at 5.3, 10 and 15 GHz with VV-

polarization. In addition, during aircraft overflights measurements were made

at a fixed azimuth angle and the same incidence angles as that used by the

equipment in the aircraft at 5.3 GHz with VV-polarization. The measurements

were extended to other frequencies and HH-polarization as much as possible.

Internal calibration of the system was performed before and after each data

run.

A summary of each data run on a day-to-day basis is given in the tables

in Appendix I. Also to be found in Appendix I are the total number of hours

of data collected for up-, down-, and crosswind and the names of tapes which

contain these data. The wind speed and directions given in the table are

averages over an hour.

4.0 CONCLUSIONS

a , The radar system performed without any trouble during the experiment. A

total of 140 hours of data has been collected out of which 65 hours are for

upwind, 17 hours are for downwind, and 53 hours are for crosswind, the

remaining 5 hours being for internal and external calibration. We believe the

data collected will be useful in determining the scattering coefficient as a

function of wind speed, incidence angle and look direction, and the modulation

transfer function.
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APPENDIX I

* Total number of hours of data =140

*Wind Direction No. of hours Tapes

Upwind 65 4B, 5A, 5B, 6A, 88, 9A, 10A, 108,
11A, 11B, 12A, 128, 13A, 138, 14A,
14B, 15A, 16B, 17A, 17B, 18A, 188,
19A, 208, 21A, 21B, 22A, 22B, 24A,
248, 25A, 25B, 26A, 26B, 27A

Downwind 17 hrs, 20 min. 1A, lB, 2A, 2B, 3A, 3B, 4A, 7A, 7B, 8A

-Crosswind 53 hrs, 15 min. 6A, 6B, 7A, 8A, 8B, 9A, 98, 15A, 15B,
16A, 16B, 19A, 19B, 20A, 208, 21A,
22B, 23A, 23B, 24A

.44
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APPENDIX II

Reproduction of Data Log
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